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Influence of sputtering pressures on the optical properties of
manganese film based on spectroscopic ellipsometry

TANG Hua-Jie, ZHANG Jin-Min"*, JIN Hao, SHAO Fei, HU Wei-Qian, XIE Quan
(Institute of Advanced Optoelectronic Materials and Technology, College of Big data and Information Engineering,
Guizhou University, Guiyang 550025, China)

Abstract: Spectroscopic ellipsometry was used to investigate the optical properties of Mn film deposited with different
sputtering pressures on silicon substrates in the photo energy range of 2.0 ~4.0 eV. Parameterized analyses, based on
Drude-Lorenz model and Bruggeman effective-medium approximation model, were used to fitting the elliptic parameters.
The results imply that the density of Mn films first increases and then decreases with increasing of Ar pressure, whereas
the refractive index changes with Ar pressure in a contrary way. Meanwhile, the extinction coefficient has a complex re-
lationship with Ar pressure at lower photo energy, the extinction coefficient changes in line with the refractive index
when photo energy exceeds 2. 8 eV. Moreover, the effects of Ar pressure on optical constant of the film depend strongly
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on the variation of the Mn atomic density.

Key words: radio frequency sputtering, metal manganese film, sputtering pressure, spectroscopic ellipsometry
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Fig.1 Experimental ellipsometric ¢y and A spectra( points)
with the DL model fits(line) at various pressure
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0.5 Pa 0.039 41 30.18717  31.51577 3.34689  0.53393
1.0 Pa 0.0447 45.950 98 48.141 3.3573 0.51067
1.5Pa 0.063 27 211.611 222.714 3.37377  0.35304
2.0Pa 0.056 56 223.5%4 229.979 3.36005  0.25019
2.5Pa 0.072 94 166.1450 178.682 3.37211 0.396 03
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Table 2 Fitting parameters of RMSE and f,,,

0.5 Pa 1.0 Pa 1.5Pa 2.0Pa 2.5Pa
dpr, 0.392 0.170 0.149 0.3816 0.294
SEma 0.1707 0.1569 0.1726 0.4571 0.2904
Frtn 0.700 0.720 0.735 0.722 0.724
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